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约 800 条。对这些 PR 基因序列进行严格的系统发育分析，并使用主成份分析
（PCA）和规范对应分析（CCA）等统计手段比较各种环境中的营养条件等环境
因子与不同 PR 生物类型的分布关系。发现： 
1. 从全球海洋的水平方向来看，PR 生物的种类可划分为 31 个大类，




多样性 高为 75 米水层。分析对比 3 个大洋环境的垂直剖面发现 PR
基因的遗传多样性在垂直方向上表层和 75 米层的群落结构相似，
Jclass和 θYC 值大于 0.5。但与 200 米层的存在显著性差异（p<0.03）。 
3. 通过对比本研究的结果和前人对蓝光型和绿光型 PR 的不同分布特
征，发现水体中的光学特征是导致两类 PR 功能分化的主要原因。并
且在富营养水体中发现蓝光型 PR 向绿光型突变的现象。 
4. 对中国海的 SAR86Ⅱ-PR 的研究发现，在中国海域含有 PR 蛋白编码
基因的 SAR86Ⅱ类微生物不少于 16 个基因类群。厦门海域（π＝0.13）
和长江口（π＝0.09）的 SAR86Ⅱ-PR 生物种类多样性高于其它三个
环境。长江口和厦门海域采样站位分别受到长江和九龙江冲淡水的
















选择（D＝-2.25；P < 0.01）。而且，PCA 和聚类分析证明了这两个环




基因突变的现象说明了 PR 蛋白受到水体光学性质的影响。 
为了今后更进一步分析 PR 编码基因的进化以及分布，本研究中使用测得的




















The ocean is the biggest carbon reservoir on the earth. But marine bacterial 
respiration will consume massive organic carbon in the sea. The respiration 
consumption will be decreased by a light-driven proton pumps - Proteorhodopsin. 
Proteorhodopsin (PR) proteins are retinal-binding bacterial integral membrane 
proteins belonging to the microbial rhodopsin super family. PR harboring microbes 
account for up to 13% to 50% of total microorganisms in the marine euphotic zone. 
The novel photosynthesis carried out by PR obviously plaies an unignorable and 
significant role in material and energy cycling in the marine ecosystem.  
For describing the distrubution characeter of PR harboring microbes in global 
ocean, we sampled from typical open ocean area (including Pacific Ocean, Indian 
Ocean and Atlantic Ocean), Bering sea, China sea and piscina of prawn in Dongshan. 
We design denatured primer pairs for PR sequences PCR amplifing. We sequenced 
total more than 800 PR gene sequences. And the phylogenetic anlysis of these PR 
sequences were performed. We also use PCA and Canonical Correspondence Analysis 
(CCA) and other statistical tools for comparing the distribution of PR harboring 
microbes with nutritious factors. And we found out that: 
1. PR harboring microbes can be clustered into 31 groups in horizontally 
sea water. The most important group is α-proteobacteria PR harboring 
microbes. Salinity, nutrition and chlorophyll are major factors which 
influence the community structure of PR harboring microbes mostly. 
2. Analysing the vertical profile samples of PR sequences in euphotic zone, 
we found that the diversity of PR phylotype is different on differnt levels. 
The diversity of surface level PR harboring microbes is the highest of all. 
By comparing all three profiles sampled sites in Open Ocean. The 
community structure of surface layers and 75 meter layers were similar. 
Values of Jclass and θYC were all higher than 0.5. However, there were  
significant differences between communities of euphotic zone (0m and 
75m layers) and 200 meters layer （p<0.03）. 
3. By contrasting to recent literatures, we consider that GPR and BPR are 
more adaptive to spectrum character of water column. We also found the 
mutation type from BPR to GPR in nutritional water. 
4. We have dealt with some characters of SAR86Ⅱ-PR distribution in 















-PR harboring microbes in China sea. The diversity of Xiamen （π＝
0.13）and East China Sea （π＝0.09）SAR86Ⅱ-PR communities is 
higher than other three sampled sites. Xiamen sea and ECS are 
influenced by fresh water from estuary. The possible cause is the change of 
salinity and the pH value conditions. The conmmunities of SAR86Ⅱ-PR 
harboring microbes in China sea environments may be under the nature 
seletion （D＝ -2.25；P < 0.01）. PCA and UPGMA clustering analyze 
demonstrated that two communities has the similar structures. 
Summarizing the genetic diversity of PR gene in Open Ocean and China Sea, we 
consider that different PR harboring microbes have different distrubution characters. 
Therefore the idiosyncrasy of PR harboring microbes determined the distribution 
pattern of PR gene phylogeography in global ocean. Water spectrum characters can 
influence the evolution of PRs' function too. In order to learn much more about 
phylogeography of PR gene, we have constructed a secondary database of PR gene 
distribution in global ocean. The sources of data are our PCR sequences and 
metagenomic sequces in public databases such as: GenBank and GOS. 
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